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1. Problem Finding
We began the process of problem finding by looking for a common problem, which we
decided to centre around the theme of Home. So, we came up with a few ideas for
problem categories, which were Ironing, Mopping, and Difficulties Faced by the Elderly.
These problems jumped out at us when we started observing the problems family
members and domestic helpers were facing a lot.
Ironing: We observed that people who iron clothes face difficulties in ironing parts of
clothes which do not fit the shape of the ironing board, thus spending a lot of time.
Mopping: Regular moppers struggle with back pain and having(however limited) comfort
while bending down to mop. To make matters worse, hardly any take frequent breaks.
Difficulties Faced by the Elderly: The elderly have trouble doing daily tasks because of
their lack of strength and speed. Some are also criticised as a result.
Thus, we chose 3 criteria to select the “best” category of problem from the 3. The
criteria were Solvable, Scale Of Problem and Amount of Positive Impact to Target
Audience. The first criteria, whether it was solvable or not, was a question we posed,
given the time limit of 8 months we had. As a result, the last problem had a lower score
due to the predicted difficulty of solving the problem, as there are many sub-problems
which we would have to solve. The second criteria, the scale of problem, allowed us to
realise whether the problems chosen were important enough to work on. As the third
problem was a bigger problem, it had a higher score. The third criteria, Amount of
Positive Impact to Target Audience, is about how inclusive the solution is. Mopping had
a lower score as people suffering from backaches after mopping was a problem which
our invention might not help as much, compared to the other two problems. We ranked
each problem against each criteria in a decision matrix (Table 1.1) and eventually chose
Ironing as it had the highest score.

2. Define the Problem
Having selected our problem, we split our research into 2 parts, a survey and existing
solutions on the market.
The survey had 2 questions,“How long do you spend ironing a week?” and “How difficult
on a scale of 1-5 is it to iron the difficult parts of clothes mentioned?” (Said parts refer to
pants, dresses, sleeves, pockets)

For the first question (Chart 1.0), most respondents said that they spent over three
hours a week ironing and the least number of people spent only an hour, showing that
people spent a considerable amount of time ironing a week.
For the second question (Chart 1.1), most people surveyed ranked their difficulty in
ironing the difficult parts 4 out of 5, which is considerably high. The majority of the rest
rated the difficulty as 2 or 3 out of 5. This shows that there are people who feel that
ironing is relatively difficult.
We also obtained some feedback, which included suggestions we would like to
implement in our ironing board. Most felt that the ironing board must be sturdy, easy to
store and save space, ergonomic and affordable, apart from having the ability to
withstand heavy usage. We feel that it has to be reasonably priced, easy to set up, not
too bulky or heavy and not too complicated to use.
Below are three of the most significant existing solutions in the market.
The first existing solution is the Flippr by Sharkk (Picture 1.0).
Its advantages are its ability to turn 360 degrees to iron both sides of clothes to save
time. The ironing board also has a few accessories such as pant clips and detail boards
to make ironing collars and sleeves easier. However, it also has a few disadvantages.
Taking out and placing back the detail board before and after ironing will cause a lot of
trouble. The ironing board, however, cannot iron certain types of clothing like dresses
and skirts.
The second existing solution is the Eurosteam Split Board (Picture 2.0). There are a
few advantages to using the Eurosteam Split Board, such as it being able to split to iron
sleeves, pants and skirts. It is also sturdy. Unfortunately, it does have some downsides.
The ironing board is not able to adapt to other forms of clothing like dresses and skirts,
while ironing pants may prove trying to one as the gap in the middle makes that region
unstable and thus difficult to iron.
The third existing solution is the Sunbeam Sleeve Board (Picture 3.0).There are a
number of reasons why one should buy this instead of a normal ironing board, such as it
being easy to use and being the best method to iron sleeves. Unfortunately, it also has
some shortcomings. It is extremely small, thus not able to iron other types of clothes.
Owing to its size, it may be impossible to iron sleeves that are too long or wide too.
3. Your BIG IDEA
Our proposed invention is a multipurpose versatile ironing board, which can iron shirts,
shorts, pants, dresses, sleeves, and other parts of clothes people find difficult to iron.
There are three modes, the “normal” mode, the “pants” mode and the “dress” mode. As

the names suggest, the ironing board would be able to iron those specific types of
clothes when in the respective modes. It will be able to turn 360 degrees to iron both
sides of the clothes and thus save time. Clamps, which hold on to the wooden board,
are used to tighten the board to the table. A catch on the wooden board connects to the
“legs” of the ironing board. The legs can change positions. In their original position, the
legs stick together. To iron pants, a special nut is unscrewed and the left leg would
move left, creating a gap into the middle to nicely slot the pants/shorts in. To iron skirts
and dresses, ball bearings are used to make movement smoother as the legs open up
in the (outline of a) dress shape. Also, for added portability, the board will be able to
latch on to any surface so that the user no longer needs a lot of floor space to set up a
stand, but can instead let the board latch onto the side of for example, a table.
Our iron board will also be reasonably priced at $80 so that users can iron the
above-mentioned areas of clothes easily, without switching to other specialised iron
boards like some of the existing solutions above, which are expensive. Many of the
existing solutions also aim to solve just one or a few aspects of ironing, such as a few
difficult areas of clothes like sleeves, pants, dresses. We aim to create an ironing board
that solves all of these problems, with additional features. This ironing board has most
of the features of the existing solutions combined, yet costs less than them combined
together.
However, based on survey results, there are still some who would buy conventional
ironing boards as they do not trust this product. Thus, a possible challenge would be
persuading them to buy our ironing board. As there are many existing solutions, we
need to think of ways that would allow our invention to be better than others in the
market or in such a way that it provides user satisfaction and one would be willing to
use ours instead of other boards. We are using clamps so that there is only an
infinitesimal chance of the board falling from the side of a surface. Also, the clamps are
strong enough to stabilise the boards so that the legs of the board will not droop. Thus,
having the balance of gravity so that the ironing board is able to work is no longer a
challenge.

4. Construction or Modelling Process
Sketches (Refer to Sketch 1.0, 1.1, 1.2)
After deciding what type of iron board we would be creating, we sketched out the basic
design first. These initial sketches already show the dress, pants and normal mode that
the later prototypes have in order to iron their respective type of clothing well. However,
there was some digression from the sketches as once we made the first prototype, we
realised some of what the initial sketches showed could not be executed, such as the

shape of the dress mode, which is shown in the pictures of prototype 1 to be slightly
different from that of the sketch of dress mode.
Prototype 1 (Refer to Figure 1.0, 1.1, 1.2)
The first prototype was more of a model for the basic shape of the board as it was too
small to be used. Other than size, the material used, which is cardboard, is not sturdy
and durable, rendering this prototype useless for actual ironing. However, it does
illustrate the “pants” and “dress” modes the newer, functional prototypes will have. The
decision to use cardboard We also used metal pins that could penetrate the cardboard
easily and allow parts of our prototype to move a certain amount, into said positions, all
while keeping the pieces together. Thus, it is the best material to use in early stages
before we finalize the look and use materials like metal, wood or plastic.
Prototype 2 (Refer to Figure 2.0, 2.1, 2.2)
The second prototype is portable and can iron shirts, shorts and dresses. However, it is
not easy to iron as the centre of gravity is not in the intended position and as a result the
legs droop down. The materials used are mostly the same as prototype one. However,
we wanted to take one step at a time when constructing different prototypes, so this
time, we made it to scale and added clips, which improve the portability of the ironing
board. We also moved more away from a ironing board which stands to an ironing
board that attaches onto surfaces, as we wanted to add a 360 degrees feature. We also
used pins and clips as they are easily obtainable, just like the cardboard.
Prototype 3 (Refer to Figure 3.0, 3.1)
The third prototype is portable, can iron shirt, shorts, sleeves and dresses. The material
is sturdy and durable and the ironing board can be turned 360 degrees for easier
ironing. However, it is still not easy to iron as the centre of gravity is unstable and the
legs are drooping down. Due to the lack of availability of materials, some materials used
actually make the prototype harder to use, like the binder clips. The binder clips do not
clip onto thicker tables and occasionally drop out. We extended the “legs”, or the part to
iron clothes, so that the user has more space to iron clothes and decreased the “head”.
We added another piece of wood and used an edged metal piece and some bolts and
nuts to allow a 360 degrees function.
Prototype 4 (Refer to Figure 4.0, 4.1, 4.2, 4.3)
Our fourth prototype is portable, can iron shirt, shorts, sleeves and dresses. The
material is sturdy and durable and the ironing board can be turned 360 degrees for
easier ironing. Now, the legs no longer droop as clamps which we replaced the binder
clips are strong enough to hold the wooden board that is closest to the table, tightening
it to the table. A special screw has also been added which when unlocked, can move
the left leg to the left so that it can change to the pants mode. However, the 360

degrees turning can be a little awkward when first used as the clamps may interfere with
the turn, making it harder to turn smoothly.

5. Modification and Evaluation
Test Iteration: 1
(Prototype No.1)
Test Date:29 /4/18

1. User Friendly
2. Reliable, sturdy
3. Portable, light

Tick

Pass Fail Potential
Failure
✓
Cannot work
✓

Made out of cardboard, flimsy

✓

4. Able to display
function

Test Iteration: 2
(Prototype No.2)
Test Date: 16/5/18

Remarks

Small enough to be carried easily, just a
model, used cardboard
It could show the different positions the
final product would be able to bend into,
but too small, thus affecting the
functionality of the prototype

✓

Tick
Pass Fail

1. User Friendly

Potential
Failure
Not able to iron comfortably

✓

2. Reliable, sturdy

Remarks

✓

Used cardboard, a flimsy material, need
to make the prototype stronger and of a
more durable material (we plan to make
it out of wood), clips also cannot
support the weight of the prototype

3. Portable, light

✓

Can be carried easily, used cardboard

4. Able to display
function

✓

It could show the different positions the
final product would be able to bend into
and we tested it using size 0-6 month
clothes. All could work.

Test Iteration: 3
(Prototype No.3)

Tick

Remarks

Test Date: 7/7/18

Pass Fail

1. User friendly

✓

3. Portable, light

✓

4. Able to display
function

✓

2. User friendly

Can iron, but cannot do so comfortably
as the ironing board would collapse
Used wood to construct prototype as it
is sturdy, but binder clips used still not
strong enough to support the weight of
the prototype
Relatively light and portable compared
to other ironing boards, but heavier than
previous prototypes
It shows the different positions the final
product would be able to bend into and
we tested it using size 0-6 month
clothes. All could work.

✓

2. Reliable, sturdy

Test Iteration: 4
(Prototype No.4)
Test Date: 3/8/18

Potential
Failure

Tick
Pass Fail
✓

2. Reliable, sturdy

✓

3. Portable, light

✓

4. Able to display
function

✓

Remarks
Potential
Failure
Can iron clothes without any
interruptions, only setting up may not be
too smooth
Used wood to construct prototype as it
is sturdy, and clamps can hold to the
surface well, making sure it does not
slant
Relatively light and portable compared
to other ironing boards, but heavier than
previous prototypes
It shows the different positions the final
product would be able to bend into and
we tested it using size 0-6 month
clothes. All could work.

Comments on Final Prototype:
We gathered some comments when our mothers, who are both housewives, tried out
the product. One of them was critical of the idea as she was experienced enough to iron
most parts of clothes without much difficulty though she liked the solution because it is
able to switch modes, while the other found that this product was extremely useful. This
shows that some of our survey respondents may have felt that they did not need our
product or could iron difficult parts relatively easily as they were already experienced

enough. However, our product will still be able to help those less experienced
housewives and domestic helpers who struggle to iron these parts.

Conclusion
In conclusion, with our invention, we have achieved our objective, which is to enable
people to iron the difficult parts of clothing more easily. Our product is able to iron
clothes with three modes which are interchangeable, the normal mode, the pants mode
and the dress mode. It also has a 360 degrees function. Through multiple tests and
positive feedback given from housewives, our solution works well and would help the
people who are not very experienced or feel that ironing is very hard.
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7. Appendix

Considerations
for Selection
Ironing

Problems
Mopping

Solvable
Scale of
problem
Amount of
positive impact
to target
audience
Total Score
(Table 1.1)

5
3

5
3

Elderly
Difficulties
3
4

5

4

5

13

12

12

(Chart 1.0)

(Chart 1.1)

(Picture 1.0 - Flippr Ironing Board by Sharkk)

(Picture 2.0 - Eurosteam Split Board)

56cm (Length)
11.5 cm(Width)
(Picture 3.0 - Sunbeam Sleeve Board)

(Sketch 1.0 - Normal mode)

(Sketch 1.1 - Pants mode)

(Sketch 1.2 - Dress mode)

1st Prototype

(Fig 1.0 - When ironing normal clothes)

(Fig 1.2 - When ironing dresses)

2nd Prototype

(Fig 1.1 - When ironing pants, shorts, etc.)

(Fig 2.0 - When ironing normal clothes)

(Fig 2.2 - When ironing dresses)
3rd Prototype

(Fig 2.1 - When ironing pants, shorts, etc.)

(Fig 3.0 - When ironing normal clothes, pants, shorts, etc.)

(Fig 3.1 - When ironing dresses)
4th Prototype

(Fig 4.0 - When ironing normal clothes, sleeves)

(Fig 4.1 - When ironing pants, shorts, etc.)

(Fig 4.2 - When ironing dresses)

(Fig 4.3 - When flipped 180 degrees)

(Pictures of us at the Makerspace, working on our prototype)

(Our Poster Which we designed)

